INTRODUCTION
Strawberry (Fragaria spp.) is infected by more than 25 virus and virus-like agents (Martin and Tzanetakis, 2006) . Until recently viruses were not a major problem in strawberry production in the United States, partially due to cultivar tolerance and the annual production system employed in many areas. The situation has changed dramatically in the last six years when a disease referred to as strawberry decline has emerged as a severe problem across the western coast of North America (Tzanetakis, 2004) . Leaves of affected plants turn red and growth ceases. In severe cases, plant death follows. The symptoms correlated with the presence of three or more viruses (Tzanetakis, 2004) . The virus species present in affected plants were not consistent in all areas. The aphid-borne viruses were prevalent in the northern latitudes and the whitefly-transmitted viruses were found in the vast majority of diseased plants in southern latitudes. Since almost all strawberry cultivars grown today do not show symptoms when infected with one or two viruses, we decided to investigate whether any of the known but poorly characterized viruses and virus-like agents contributed to the development of the strawberry decline disease.
One of the poorly characterized viruses was discovered in the early 1980's by Martin and Converse (1985) . The icosahedral virus was first identified in plants infected with mild yellow edge disease (SMYED) but was also found in symptomless seedlings, indicating that it was not associated with SMYED and was pollen and/or seed-borne. The only plant known to exist from the original study (CFRA 9023 ) is maintained at the National Clonal Germplasm Repository in Corvallis, Oregon and was used in the study presented here.
MATERIALS AND METHODS
Double-stranded RNA (dsRNA) was extracted from CFRA 9023 as described . Complementary DNA was acquired from dsRNA and cloned as described without the use of restriction endonucleases. Recombinant plasmids were screened by PCR for large inserts and were sequenced at Macrogen Inc. (Seoul, South Korea) using an ABI3730 XL automatic DNA sequencer. Sequences were compared to those found in GenBank using blastx (Altschul et al., 1997) .
Total RNA was extracted as described by Tzanetakis et al. (2004) . Reversetranscription polymerase chain reaction (RT-PCR) was used for detection purposes using primers F (5'-TGCCGTACCAATGGTGAACGAAGG -3') and R (5'-GGTACAGTTATTT CAACGACGGGTTC -3') that amplify a 508 bases fragment of the second open reading frame (ORF) of the virus. The PCR program consisted of 5 min denaturation at 94°C, followed by 40 cycles of 30 sec at 94°C, 30 sec at 55°C and 30 sec at 72°C. The program concluded with an extension step of 10 min at 72°C. Several products were sequenced to verify amplification of the viral RNA.
RESULTS AND DISCUSSION
Shotgun cloning from dsRNA obtained from CFRA 9023 yielded sequences from the replicase and the coat proteins of the icosahedral virus discovered by Martin and Converse (1985) and referred to hereafter as Strawberry latent virus (StLV). Blast searches (Altschul et al., 1997) indicated that the sequences cloned shared similarities with several insect viruses including Acute bee paralysis virus, Aphid lethal paralysis virus and Rhopalosiphum padi virus, all members of the genus Cripavirus, family Dicistroviridae. These picorna-like viruses have monopartite, positive-sense, singlestranded RNA genomes encapsidated in icosahedral virions. The genome probably has a Vpg at the 5' terminus and a poly-adenosine tail at the 3' terminus and encodes two ORFs. The 5' proximal ORF has the virus replicase with helicase, 3C-like protease and RNA-dependent RNA polymerase motifs. The second ORF is expressed with an internal ribosome entry site mechanism using conserved stem loop structures found in the intergenic region between the two ORFs. This ORF encodes the structural proteins of the virus, translated as a single peptide and being processed to the mature coat proteins by the 5' proximal ORF encoded protease. Members of the Dicistroviridae infect insects and have major effects in the fitness of their hosts causing major diseases and disorders, while several of them can also infect and replicate in plants without causing any obvious symptoms (Ban et al., 2007; Gildow and D'Arcy, 1988) . Unlike dicistroviruses, there are several viruses that infect insects and are also major plant pathogens, such as members of the genera Tospovirus, Rhabdovirus and Phytoreovirus (Nuss and Dall, 1990; Redinbaugh and Hogenhout, 2005; Ullman et al., 1993) . A major difference between members of the Dicistroviridae and the plant disease-causing members of the abovementioned genera is the presence of a movement protein that can assist virus accumulation, symptom development or be a gene silencing suppressor. The similarity between StLV and members of the Dicistroviridae and the symptomless infections in both strawberry cultivars and indicators (Martin and Converse, 1985) indicate that the virus is probably very similar to dicistroviruses. The completion of the genome sequence will elucidate the presence or absence of a movement protein that may provide insight into the host barrier crossing mechanism of insect and plant viruses. In light of the ability of Flock house virus to replicate and move in plants in the presence of virus movement proteins (Dasgupta et al., 2001) , the demonstration of a movement protein in the genome of StLV would be significant. Plant virus movement proteins may have evolved from plant proteins (Aoki et al., 2002; Mushegian and Koonin, 1993; Xoconostle-Cazares et al., 1999) and the similarity of the StLV putative movement protein to either plant proteins or plant virus movement proteins will also provide insight in the evolution of plant viruses.
StLV was originally thought to be the causal agent of SMYED while several independent researchers identified SMYEaV as a luteo-like virus (Yoshikawa et al., 1984; Martin and Converse, 1985; Spiegel et al., 1986) although serological relationships between the strawberry mild yellow edge associated luteovirus and the established species of the genus were never identified. StLV has luteovirus characteristics, including particle morphology and movement and it may be that it is the 'luteovirus' that was originally associated with the disease. More than 20 plants from Maryland and California were assayed for the virus using RT-PCR and several were found infected, including plants that were SMYE positive, indicating that the virus is present in commercially grown plants.
Other than completing the genome of StLV, we plan to expand the study and test several SMYE plants in order to establish an association between StLV and SMYED. We also plan to inoculate StLV infected plants with the SMYEV infectious clone and test the possibility that the non-aphid transmissible infectious clone becomes aphid-transmissible in the presence of StLV.
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